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ADVISORY ON THE USE OF THIS DOCTMENT

The information contained in this document has bean developed solely for the
purpose of providing general guidance to employees of the Goddard Space Flight
Center (GSFC). This document mAy be distributed outside GsFe only ag a
courtesy to other government agencies and contractors. Any distribution of
thie decument, or application or use of the information contained herain, im
expressly conditioned upon, and is subject to, the following understandings
and limitaticne:

(a) The information was developed® for general quidance only and is
subject to change at any time;

{b) The information was devaloped undar uniqua GSFC laboratory conditions
which may diffar Substantially from cutaida conditicns;

(-3 GSFC dees not warrant the accuracy of the information when applied or
usad under other than unique GSFC laboratory conditions;

{d) The information should not he construed as a representation of
pProduct performance by either GSFC or the manufacturer;

ia) Neither tha United Statesn governmant nor any perason acting on behalf
of the United sStates government assumes any liability repulting from
the application or use of the information.




Pardmax Systems 4700 Boston 'Way
Corporation varkam WD 20706

Memaorandum PA\RL\MA\X

AUy Caniparry

DATE: June 16, 1992 PPM-92-185
TO: J. Lohr/3iy
FROM: K. Sahu/7809 EE_#

SUBJECT: Radiation Report CCS/WIND/3L PLASMA Prodject
Part No. CP490AY/2883R {Control No. 6293)

cc: L. Rabb/40s
A. Sharma/311
s Library/300.1

A radiation evaluation was performed on the OP4%0AY/883B to determine
the total dose tolerance of these parts. A brief summary of the tesi
results is providaed below. Fopr detailed information, refer to Tables ¥
through IV and rFigure 1.

The total dose testing was performed using a cobalt=60 gamma ray
gource. During the radiation testing, three parts were irradiated
under bias (see Figure 1 for bias confiquraticn), and one bart was used
as a control sample. The total doce radiation steps were 5, 14, 15,
and 20 krads®™. After 20 krads, the parts were annecaled at 259C for 163
hours. The dose rate was between 74 and 116 rads/hour, depending on
the total dose level (see Table TIY for radiation schedule), After each
radiation exposure and annealing treatment, the parts were electrically
tested at 259C according to the test conditions and the specification
limits listed in Table III.

All parts passed all paramectric tests initially. However, after 5
krads cof exposure all threc parts drepped significantly below the
specification limits for the Open Loop Gain parameters. Upon further
irradiation to 10 krads all three bParts marginally exceedod the
specification limits of 1% nA for Ib+, Ib- and Ibias with raadings
approaching 20 naA. A1l three parts werc alse below the specification
limits for Vout(~) terminated into a 2 kohm load. After an accumulated
dose of 15 krads the input port currents continued to increase to over
20 nA. After accumulating 20 krads of exposure in addition to the
previously mentioned tests the parts were below the specification
limits for the Vout{-) test terminated inte a 10 kohm load. A1l ocf the
parts exceeded the limit of 500 uV for Vos with readings in excess of 1
mV. 0One part also was below the specified limit of 100 4B for the CMRR
{readings arcund 86 dB). The parts showed no significant sign of
recovery after the 168 hour anncaling step at 25¢C.



Table IV provides the mean and standard deviation values fur each
Parameter after each radiation exposure and anncaling treatment. Any
further details aboul this evaluation can be obtained upon reguest, If
You have any guestions, please call me at {301) 731-8YH4,

* In this report, the term "rads" is used as an abkbreviaticn for rads
(si}.



Gensric Part Number:

QS fWINT/3D PLASMA
LoHumber:

w-

[SRY,
Corntrol Number:
Crharags Number:
Manufacturer:
Lol Tiate Code:s

cimmntity Teated:

Serinl Numbers of
“adiation Samples:

oy
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ntrol Sample:

CrER
s
Dace Function:
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Fackage Stvle:

TABLE T.

QP49 0

Part Information

OP490AY/583B

64293
C23767
PMT
8735

4

90, 91,

£9

52

Qund Operation Amplifier

Bipolar

Op-Amp

14 pin DIF

A. Phung
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INITIAL {(PRE-TRRADIATION} ELECTRTCAL MEASUREMENT

TABLF YI. Radiation Schedule for OP490AY/8B22B

> KRAD IRRADIATICN (76.9 rads/hour)

POST 5

10 KRaD
POST 10

15 KRAD
POST 15

20 KRAD
BOST 20

KRAD ELECTRICAL MEASUREMENT

IRRADTATION (113.41 rads/hour)
KRAD FLECTRICAL MEASUREMENT

IRRADTIATION (116.4 rads /hour)
KRAD ELECTRICAL MEASURFEMENT

IRRADIATION {74.1 rads/hour)
KRAD ELECTRICAL MEASUREMENT

168 HOURS ANNEALING AT 259C
PCST 168 HOURS ELECTRICAIL MFASUREMENT

Notes:

=~ All parts were radiated under bias at the cob

facility at GSFC.

DATE

04/30/92

DS/01/%2
05/04/792

05/04792
05/06/62

05/0% /02
D5/08;u2

0S/08/42
05/11/92

05/11/92

Cs/1z/02

alt-60 gamma ray

I al

= All electrical measurements were performed off-site ot 4n5dc,

- All annealing steps were performed under bias.



Table III. Electrical characteristics of Q430AY /8838

Wizl ARME CONDITIONS LIMITS UNITS
MIN MAX
RN Veco = 2 16V, Vo = ov ——— 80 ua
-10C Voo = + 1BV, Vo = oV -850 ——— uA
+ A0 Veo = + 1,5V, Vo = OV -—= 60 A
- Vec = & 1.5V, Vo = av -aQ - wA
Via Voo = 15V, Vo = ov - 500 wy
Vis Voo = = 1.5V, Vo = ov ——= 500 Uy
105 Vee = £ 15V, Vo = gv -3 3 ra
103 Vce = & 1.5V, Vo = 0V -3 3 na
Ik Voo = £ 158V -15 15 1
Ib- Voo = + 18V ~15 15 1A
Ibh+ Veo = = 1.8V -15 15 DA
I Vee = + 1.8V -15 15 A
Thias Voo = + 15V -15 1y nA
Thias Vece = + 1.5V -15 15 na
CMER Voem = + 14,25V 100 — - an
i Vee+ = (15V, 1.5V) 105 - e
Voo—- = —-158V
-DERR Voo+ = 18V 14056 - 3B
Vaec- = (-15V, -1.5V) 105 — ae
By Rl = 100K, Vo = + 10V 700 — - V/mV
&y Rl = 10K, Vo = + 10V 350 - Vimv
By Rl = 2ZK, Vo = £ 10V 125 —-— Vimy
Voo Rl = 10K -13.5 12.5 Vv
A Rl = 2K -10.5 10.5 Y

I'J [ P o
IR W

3 LIERKE Test was porformed at vem — + 14,25V due to test.:c
linivzations.

2/ &1l tests performed at 20°C, Vea+ = 15V, Vee- — 15V, Ta = 59 chms

un’ogs othorwise specified.,
EACEPTIONS:
1) Slew Rate Test not perforued.

2) DUT tested at Vec = £ 15V and Veo = + 1.5V only.
3} Vobh and Vol Test not performed duec to tester limitatinns,
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TABLE IV: Swinmary of Electrical Measurements After
Total Dose Exposures and Annealing for OP490A Y/8]3 1/, 24, 34, 4/

2/

3/

4/

Flaces where "sxs+n are placed are
due to diffjcultiea in measuiing this par

Statistics for rhe lbias parameners are n
s an average of the ib- and Ip-

inatances whora

ameber,

oL pruvided inp
parameters.

Table

Iv.

Total Dose Exposure {TDE} (kradsa) . Anneal
Spec Limits 0 o 10 15 20 168 hours
G 250C (Pre-Rad)
Parameters min max _mean  sd | mean sd [ mean 5d | mean 33 ] mean 84 | mean sd
|+Icceisv  pAl 80 1 69,59 11.14 | 50.57 | 2.30 ) 41 13 [3.12 | 35.27 ] 2 83 28,53 ] 1.07 ] 26.53 ] 307
-I1CC@15Y  mAl -An ©58.77 12.32 [-47.87 | 1.92 [-39.73 [2.27 |-35.27 | ¢ 51 -37.53 | 3.43 |-27.53 | 3.43
+1CCQL.5YV  my 80 1 47.80 [2.03, 37.20 | 1.30 27,13 12.63 | 16.77 | ¢.24 | 15.72 3.98 | 13.80 | 3.87
e A T ~47.8L |1.50 [-37.60 | 0.85 |-26.70 [2.86 |-18.70 | 4.04 |~11.50 | 4 03 -14:33. 2 00
VOS@LSY  uy 300 § 160.0 fe8 ¢ | 202.0 [111.27} 143.5 [78.4 | 157.9 |127 2 594.3 |200.1 | 584.3 {2001
VOS@1.5v  uv 200 § 159.7 |aB.t | 208.7 125.6 | 161.3 |77.5 | 494 3 2103 1103.0 1305.4 | 991.0.{759 .8
105313y oM -3.0) 3.0 o.u5l0.04 | 0.17] 0.01] .18 0.14) -0 03 0.41] 0.07 0.0z | 07 502
IOS@1.5v oA -3.0 | 3,0 0.0 |0.6¢ 0,08 | 0.1 0.150.26 | 0.2 ¢.07| 0.2a{ 0.141 0.2g. 0.27 1
IB+@15v  nal-15.0 |15.0 | -3.19 |0.08 |-10.67 | I 08 17.402.82 [-22.77 | 2.35 [-26.27 | 1.56 |-35.27.] 1 ch
13-@l5v  nA-15.0 [15.0 | -3.24 [0.12 |~10.07 | 1.08 1-17 ¢o 2.00 172273 | 1.99 [-25.33 | 1.53 [-28,33] 7 =3
I2+@1.5V nM-15.0 [15.0 | -3.36 [0.07 [-30.99 | 1.11 [~15.97 1.5 }-20.53 | 1.07 |-22.35] 0.7¢ J-21.43 | 0.5¢%
1B-@1.5v  nA-15.0 [25.0 | -3.43{0.12 |~11.03 | 1. 02 -17.13 1.5;;—20.?ﬂ 1.08 [-21.33 ] 0.07 ~21}§3; 0.64
CHMRR 45 100 117 3 113 E 112 2 115 15 78 68 79| ¢s
PSRRs 4y 105 119 3 118 4 112 6| *-- piekeld kialed !
PSRR- ag 105 119 2| ais 1 18] 2 o ees aead i
AV v/mv 700 363 | 30 352 | 100 101 { 22 209 | 11s 76 73 AL
lav Vimv 359 575 | 36 5% | 10329 230 | 8 114 56 as 45 49| 4s
g ¥/mv 125 288 | 45] 359 | 289 97 | @2 52 20 28 25 28] 25
(AUPLOR:  V-13.5 13,51 12.26 [0.01 | 14.70 | B.00 | 1220 0.20) 14.204 ¢.09 7 14.20] 0.00 | 1220 ] 0. 00
VOUTLOK:  M-13.8 13.5 J-14.2¢ 0,00 [-1a.21 | 0 01 J-14,230 je.00 |14 17 0.98 |-13.60 | 0.87 [-13.87 | 0.40
VOUTK~+ ¥~10.5 [10.5 | 14.10 [0.02 ] 14 10| 0.00 44,10 10.60 | 14,20 | 0.09 | 14.10 | 0.00 | 14.90 [ 0. 00
VOUT2K - =10.5 {105 |13 84 J0.11 {-21.94 ] 0.58 | -5 13 1.26 4 -4.07 ][ 1.95) -2.97 | 0,75 [ -2.121 1.34
1/ These statistics da not inciuvde the econtrol samplc which remalined constant throughont
testing,

The above statistics wers computed using data frem one tection of these Quad Qp-Amps,

no reliable data was avalilable

This paramcter
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